Inhibition of bone morphogenetic protein 1 by native and altered forms of alpha2-macroglobulin.
The four mammalian bone morphogenetic protein 1 (BMP1)-like proteinases act to proteolytically convert procollagens to the major fibrous components of the extracellular matrix. They also activate lysyl oxidase, an enzyme necessary to the covalent cross-linking that gives collagen fibrils much of their tensile strength. Thus, these four proteinases are attractive targets for interventions designed to limit the excess formation of fibrous collagenous matrix that characterizes fibrosis. Although it has previously been reported that the serum protein alpha(2)-macroglobulin is unable to inhibit the astacin-like proteinases meprin alpha and meprin beta, we herein demonstrate alpha(2)-macroglobulin to be a potent inhibitor of the similar BMP1-like proteinases. BMP1 is shown to cleave the alpha(2)-macroglobulin "bait" region, at a single specific site, which resembles the sites at which BMP1-like proteinases cleave the C-propeptides of procollagens I-III. alpha(2)-Macroglobulin is an irreversible inhibitor that is shown to bind bone morphogenetic protein 1 in a covalent complex. It is also demonstrated that genetically modified alpha(2)-macroglobulin, in which the native bait region is replaced by sequences flanking the probiglycan BMP1 cleavage site, is enhanced approximately 24-fold in its ability to inhibit BMP1, and is capable of inhibiting the biosynthetic processing of procollagen I by cells. These findings suggest possible therapeutic interventions involving ectopic expression of modified versions of alpha(2)-macroglobulin in the treatment of fibrotic conditions.